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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)[X] Responsive to communication(s) filed on 3/22/2004 . 
2a)D This action is FINAL. 2b)IEI This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) IE) Claim(s) 1-288 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) [X] Claim(s) 1-288 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) 13 The drawing(s) filed on 22 March 2004 is/are: a)D accepted or b)IEI objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

11) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 
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application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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Detailed Action 
Specification 

1 . The disclosure is objected to because of the following informalities: page 13, line 
9, "50 to 100 A" should be "2 to 10 A". 

Appropriate correction is required. 

Drawings 

2. Figures 4 and 5 should be designated by a legend such as --Prior Art- because 
only that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in 
compliance with 37 CFR 1.121(d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1.84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1 , 5, 7, 1 1 , 1 3 and 1 7 are rejected under 35 U.S.C. 1 02(b) as being 
anticipated by Yoshiaki (JP 2002-150906). 
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With respect to Claim 1, Yoshiaki teaches a thermal fuse having a function of a 
current fuse in which a low-melting fusible alloy piece (Fig. 1a, #4) having an alloy 
composition containing 40 to 70% Bi (see claim 1) is connected between a pair of flat 
lead conductors (Fig. 1a, #3), a flux (Fig. 1a, #5) is applied to said low-melting fusible 
alloy piece, and said flux-applied low-melting fusible alloy piece is sandwiched (see Fig. 
1b) between a resin base film (Fig. 1a, #11) and a resin cover film (Fig. 1a, #12) to 
provide insulation, wherein a resistance of said low-melting fusible alloy piece is set so 
as to enable said low-melting fusible alloy piece to be fused off also by Joule heat due 
to an allowable maximum current of a secondary battery. 

With respect to Claim 5, Yoshiaki further teaches that said pair of flat lead 
conductors, and said flux-applied low-melting fusible alloy piece which is connected 
between upper faces (Fig. 1b, #3 top) of tip end portions (Fig. 1a, #3 near #4) of said 
lead conductors are sealed (Para. 0013, closed) with being vertically sandwiched (see 
Fig. 1b) between said resin cover film and said resin base film. 

With respect to Claim 7 and 1 1 , Yoshiaki further teaches a balance of the alloy 
composition containing 40 to 70% Bi is In and inevitable impurities (see Claim 2). 

With respect to Claim 13 and 17, Yoshiaki further teaches a balance of the alloy 
composition containing 40 to 70% Bi is In, inevitable impurities, and 0.05 to 5% of at 
least one of Ag (claim 2), Cu, Au, Sb, Ni, Pt, Pd, Ge, and P. 

Claim Rejections - 35 USC § 103 
3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 2, 6, 8, 12, 14 and 18 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Yoshiaki (JP 2002-150906). 

With respect to Claim 2, Yoshiaki further teaches wherein a melting point 

of said low-melting fusible alloy piece is 85 to 95° C. (abstract). While Yoshiaki fails to 

teach the allowable current, it would have been obvious to one in the art at the time of 

the invention that the cross section of the fusible alloy and lead conductors can be 

selected to allow any maximum current including and the allowable maximum current is 

a current of 2 to 10 A for a period 1,000 seconds before heating above melting point of 

the fusible alloy. 

With respect to Claim 6, Yoshiaki further teaches that said pair of flat lead 
conductors, and said flux-applied low-melting fusible alloy piece which is connected 
between upper faces (Fig. 1b, #3 top) of tip end portions (Fig. 1a, #3 near #4) of said 
lead conductors are sealed (Para. 0013, closed) with being vertically sandwiched (see 
Fig. 1b) between said resin cover film and said resin base film. 

With respect to Claim 8 and 12, Yoshiaki further teaches a balance of the alloy 
composition containing 40 to 70% Bi is In and inevitable impurities (see Claim 2). 

With respect to Claim 14 and 18, Yoshiaki further teaches a balance of the alloy 
composition containing 40 to 70% Bi is In, inevitable impurities, and 0.05 to 5% of at 
least one of Ag (claim 2), Cu, Au, Sb, Ni, Pt, Pd, Ge, and P. 
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5. Claims 3-4, 9-10 and 15-16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Yoshiaki (JP 2002-150906) as applied to the above claims, in view of 
Kawanishi (US 6,040,754). 

With respect to Claim 3 and 4, Yoshiaki further teaches that front end portions 
(see Fig. 1b, #3 lower surface) of said pair of flat lead conductors are secured to a rear 
face (Fig. 1b, #1 1 upper surface) of said resin base film, a part of each of said front end 
portions is exposed (Fig. 1b, contact surface of #3 and #4 and Fig. 2) from a surface 
(Fig. 1b, #1 1 upper surface) of said base film, said low-melting fusible alloy piece is 
connected (see Fig. 1a) between said exposed parts (Fig. 1b, contact surface of #3 and 
#4 and Fig. 2), the flux is applied to said low-melting fusible alloy piece, and an area 
above (see Fig. 1b) said base film is sealed (Para. 0013, closed) by said resin cover 
film. Yoshiaki fails to teach front ends of the flat lead conductors, rear surface and a 
surface of the resin base film. Kawanishi teaches that front end portions (see Fig. 2b, 
#2 upper surface) of said pair of flat lead conductors are secured to a rear face (Fig. 2b, 
#1 1 lower surface) of said resin base film, a part of each of said front end portions is 
exposed (Fig. 2b, contact surface of #2 and #3) from a surface (Fig. 1b, #1 1 upper 
surface) of said base film. With respect to Claims 9-10, Yoshiaki further teaches a 
balance of the alloy composition containing 40 to 70% Bi is In and inevitable impurities 
(see claim 2). With respect to Claims 1 5-16, Yoshiaki further teaches a balance of the 
alloy composition containing 40 to 70% Bi is In, inevitable impurities, and 0.05 to 5% of 
at least one of Ag (see claim 2), Cu, Au, Sb, Ni, Pt, Pd, Ge, and P. It would have been 
obvious to one of ordinary skill in the art at the time of the invention was made to modify 
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the fuse of Yoshiaki with that of Kawanishi to use a low-melting fusible alloy piece 
manufactured from a non-hazardous alloy with the desired mechanical properties. 

6. Claims 19-36 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yoshiaki (JP 2002-150906) in view of Kawanishi (US 6,040,754) as applied to the 
above claims, and further in view of Izaki et al. (US 2002/01 13685). 

With respect to Claims 19-36, the applicant's prior art and/or Yoshiaki teaches a 
thermal fuse according to any of the claims 1 to 18. Yoshiaki fails to teach the fuse 
resistance. Izaki et al. teaches a resistance of said low-melting fusible alloy piece is 4.5 
to 50 m Q (Para. 0188, line 13). It would be obvious to one skilled in the art to select 
the resistance based upon the desired operating conditions and select an alloy, cross 
section and length that the desired resistance. It would have been obvious to one of 
ordinary skill in the art at the time of the invention was made to modify the fuse of 
applicant's prior art with that of Yoshiaki to select the resistance of the low-melting 
fusible alloy based upon the desired operating conditions and select an alloy, cross 
section and length piece to be 4.5 to 50 mQ or any other value to provide for the desired 
heat dissipation before the low-melting fusible alloy melts. 

7. Claims 37-288 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yoshiaki (JP 2002-150906), in view of Kawanishi (US 6,040,754), and further in view of 
Izaki et al. (US 2002/01 1 3685) as applied to the above claims. 

With respect to Claims 37-72, the applicant's prior art, Yoshiaki and/or Izaki et al. 
teaches a thermal fuse according to any of the claims 1 to 36. They fail to teach the 
ratio of the fuse. Kawanishi teaches a ratio d/t of an outer diameter d (Col. 3, line 45, 
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100/500 urn) of said low-melting fusible alloy piece to a thickness t (Col. 3, lines 51-52, 
50/200 urn) of each of said flat lead conductors is 2 to 5 (ratio of 2 at minimum, IVz at 
maximum condition). It would have been obvious to one of ordinary skill in the art at the 
time of the invention was made to modify the fuse of applicant's prior art with that of 
Yoshiaki in view of Izaki et al. with that of Kawanishi for the purpose of selecting a cross 
section of the flat lead conductors to be 2 to 5, or any other value to the diameter of the 
low-melting fusible alloy to allow the lead conductors to absorb the initial surge current 
prior to the fuse temperature obtaining the melting point of the fusible alloy piece. 

With respect to Claims 73-144, the applicant's prior art, Yoshiaki, Izaki et al. 
and/or Kawanishi teach a thermal fuse according to any of the claims 1 to 72. They fail 
to teach the overall thickness of the fuse. Kawanishi further teaches a thickness from a 
lower face of said resin base film to an upper face of said resin cover film is 2.0 mm or 
smaller (sum of 50/500um for #1 1 , 50/200 urn for #2, 1 00/500um for #3, 50/500um for 
#12, total of 1 .7mm maximum). It would have been obvious to one of ordinary skill in 
the art at the time of the invention was made to modify the fuse of applicant's prior art 
with that of Yoshiaki, in view of Izaki et al. and in further view of Kawanishi for the 
purpose of having an overall thickness to fit within the battery pack housing. 

With respect to Claims 145-288, the applicant's prior art and/or Yoshiaki, Izaki et 
al. and/or Kawanishi teach a thermal fuse according to any of the claims 1 to 144. They 
fail to teach that the lead conductors are nickel or an iron alloy. Kawanishi further 
teaches said flat lead conductors are made of nickel (Col. 3, line 50) or an iron alloy. It 
would have been obvious to one of ordinary skill in the art at the time of the invention 
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was made to modify the fuse of applicant's prior art with that of Yoshiaki, in view of Izaki 
et al. and in further view of Kawanishi for the purpose of maximizing the current to the 
fuse element and minimizing the thermal resistance of the balance of the fuse including 
the lead conductors. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Robert J. Hoffberg whose telephone number is (571) 
272-2761. The examiner can normally be reached on 8:30 AM - 4:30 PM Mon - Fri. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lynn D. Feild can be reached on (571) 272-2092. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Conclusion 
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